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Temporal and spatial variation characteristics
of drought in Panxi region based on 7VDI
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Abstract: Land surface temperature data ( LST) and normalized vegetation index ( NDVI) of MODIS were
used to construct Ts=NDVI feature space, and the temporal and spatial variation of drought in Panxi region from
2001 to 2020 were analyzed by calculating the temperature vegetation drought index ( TVDI). The results showed
that; (1) From the perspective of time, the annual mean TVDI in Panxi area varied between 0.5481 and 0.5820 in
2001-2020, and decreased slowly at a rate of —0.0001 + a™', and there was a large-scale medium drought in 2001
and 2009. The seasonal drought was characterized by dry winter and dry spring. The average TVDI of each season
was 0.5618 in winter, 0.6058 in spring, 0.5590 in summer and 0.5365 in autumn, indicating that drought was
more likely to occur in winter and spring than in summer and autumn.The monthly average value of TVDI was
0.6089 in May, the lowest value was 0.5204 in September. From February to June each year, the drought was
mainly moderate. The drought eased in July and turned to light drought. In October, the drought gradually increased
from light drought. (2) From the perspective of space, there was a significant difference between the north and the

south in the variation trend of drought in Panxi. The frequency and scope of drought in the south were higher than
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those in the north, showing a spatial distribution characteristic of higher in the middle, south, southwest, and lower

in the north, northwest, northeast. (3) From the perspective of typical drought years, the spatial distribution of

spring dry farmland in Panxi in 2001, 2006 and 2011 had certain similarities. Among them, the cultivated land af-

fected by moderate drought was mainly distributed in the north and middle of Panxi. The cultivated land affected by

severe drought was mainly distributed in the southwest of Panxi. The results showed that the drought situation in

Panxi eased slightly from 2001 to 2020, and the drought varied greatly among different seasons, and the drought

scope was mainly in the central and southern Panxi.
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Table 2 Statistics on the proportion of dry arable land in spring in typical drought years
2001 2006 2011
ALK =i =] =} 24 =i =i =] 24 =i =i =} 24

Region BRE R HE Jsyiil BRE R HE Jsyiil BRE RS HE S
MLD  MOD SD Sum MLD  MOD SD Sum MLD  MOD SD Sum
F Xide 0.01 5.53 0.00 5.53 0.00 5.66 0.00 5.66 0.00 5.80 0.00 5.80
4531 Yanbian 0.00 6.61 1.38 7.99 0.00 5.86 2.31 8.17 0.00 4.06 4.00 8.06
#h ¥ Yanyuan 0.01 3.14 0.00 3.16 0.01 2.11 0.06 2.17 0.01 2.10 0.02 2.13
BV Yuexi 0.02 2.97 0.00 2.99 0.01 3.04 0.00 3.06 0.01 2.99 0.00 3.00
A% Zhaojue 0.00 1.81 0.00 1.81 0.00 1.85 0.00 1.85 0.00 2.06 0.00 2.06
fi#tE Butuo 0.00 1.67 0.00 1.68 0.00 1.72 0.00 1.72 0.00 1.76 0.00 1.77
88 Dechang 0.01 5.49 0.00 5.50 0.01 5.62 0.00 5.63 0.02 5.51 0.00 5.52
Z5IX. Dongqu 0.00 0.44 0.39 0.84 0.00 0.42 0.48 0.90 0.00 0.62 0.27 0.89
Hi% Ganluo 0.08 3.34 0.00 3.42 0.06 3.44 0.00 3.50 0.04 3.40 0.00 3.44
£:/% Huidong 0.01 4.10 0.00 4.12 0.00 4.23 0.15 4.38 0.00 5.66 0.00 5.66
£33 Huili 0.01 4.03 0.01 4.05 0.01 3.89 0.24 4.14 0.02 3.89 0.15 4.06
4:FH Jinyang 0.00 1.32 0.00 1.32 0.00 0.00 0.00 0.00 0.00 1.39 0.00 1.40
FH W Leibo 0.53 5.29 0.00 5.82 0.75 5.23 0.00 5.97 0.78 7.54 0.00 8.32
210 Meigu 0.10 0.74 0.00 0.85 0.05 0.82 0.00 0.87 0.03 0.82 0.00 0.85
K5 Miyi 0.00 4.71 2.22 6.93 0.00 5.21 1.87 7.09 0.00 6.73 0.23 6.96
BT Mianning 0.11 9.69 0.00 9.80 0.08 9.95 0.00  10.03 0.12 9.73 0.00 9.85
AR Muli 0.18 1.95 0.00 2.12 0.13 2.04 0.01 2.18 0.17 1.96 0.01 2.13
“F'H§ Ningnan 0.01 3.76 0.23 3.99 0.00 3.90 0.18 4.09 0.01 4.98 0.01 4.99
WHs Puge 0.00 2.15 0.00 2.16 0.00 2.20 0.00 2.20 0.01 2.16 0.00 2.16
{1 Renhe 0.06 5.78 493 1077 0.00 7.84 330 11.14 0.00 5.31 5.56  10.87
745 Xichang 0.14 9.05 0.00 9.19 0.02 9.28 0.00 9.30 0.03 9.30 0.00 9.33
PIX Xiqu 0.00 0.26 0.46 0.72 0.00 0.40 0.33 0.73 0.00 0.12 0.60 0.72

S Sum 130 83.83  9.62 1.13 8471  8.93 1.25 87.88  10.84

. MLD . MOD A1 SD 435l Rt 5 R ME R,

Note; MLD, MOD and SD represented mild drought, moderate drought and severe drought, respectively.

(HZE)H10.0006 - a~' (FkZ) , R 2001—2020 45
BEVU ML IX 3 2 G T A G, A2 BRI
PIERMONE, FRRRET,2001—2020 428 74 1
X TVDI AE¥E AT 0.5481~0.5820, H. 2008 4F T 5
FEREE /N, 2001 411 2009 4F- 22 B A k5 38 1 Xt
AE1 TVDI 2604 & IR 1] 22 1) —0.0001 - ™' 3
REFRG T W, Fe U] IT 20 4E ok 2 74t X 15 RS A
Tt

(2) 38 i HE 1t 2001—2020 4F A [a] + 54 45 2% 1
U L& B, TE R AR SAE 5 ek 9.56% , SR 2%
T TN A RE A 0 R AU (E S LA 39.88% , H& A
SRS B i e e b R A S R R, R
50.56% , AR S G2 MB Rl N A

(3) 23 [8] £ 5 43 Fr, 2001—2020 4 28 74 3l [X.
AR AR R A2 5 R, AR R R A R
31 FUENGE i s 15 Y RS N S U D s S (O
(R = | O [ O 3 A 19 R 1T P 1
BEG L XA R 2= TVDI B 23 18] 2 A W A7 AR S 2%
S, A EETREFREURE PREIE H,
R X T 25 LA s 55 , 2 LA TC R iR
BREPIEAEMEEUREMPRE R E, B B
FT RGO I s ; & R Ry F F A

Pirp B RO 3 B BT RAE OUA s

(4)ZPU X 2001 4 .2006 4FF1 2011 43 F
BEHAEZS 0] 43 A b A — s AL, B F %
AR AR BE VYA RN 2 TR R AR
EBEPU DU RS, AR E (X i kG
BRI A 1 B P 8 R AR S
AR B A FNX 4.59% b B 2.56% K 5 B
1.44% , T RGBS X, 3 MEG T
BT AR 0 10.77% 11.14% F110.87%
HWoh 7 B, 58 b AR 7 B4 30 9.8%
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